The Effect of Mineral Fertilization upon the Floristical Composition of the Mountain by PÄ‚CURAR, Florin et al.
262 
 
Bulletin UASVM Agriculture 69(1)/2012 
Print ISSN 1843-5246; Electronic ISSN 1843-5386     
 
The Effect of Mineral Fertilization upon the Floristical Composition of the Mountain 
Grasslands 
 
Florin PĂCURAR, Ioan ROTAR, Anca BOGDAN, Roxana VIDICAN 
 
 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Mănăştur Street, 
WA 400349, Cluj-Napoca, Romania; fpacurar@gmail.com 
 
 
Abstract. The administration of large quantities of chemical fertilizers may strongly diminish the 
plant diversity of semi-natural grasslands. In the Apuseni Mountains (Romania), the chemical 
fertilization is rarely used, but, considering the population’s decrease and the livestock diminish, this 
might have a greater importance in the future. The maintenance of semi-natural grasslands within the 
mountainous landscape depends greatly on fertilization. Our paper’s goal is to assess the influence of 
mineral fertilizers upon semi-natural grassland’s plant diversity. Mineral fertilizers complex NPK 
20:10:10 ratio was applied in three quantities: 50N 25P 25 K, 100N 50P 50K, and 150N 75P 75 K. 
The large quantities of mineral fertilizers generated a considerable decrease of the plant diversity.   
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INTRODUCTION 
 
 Mountain grasslands include some of the most important high nature value areas in 
Europe, and high-biodiversity mountain farmland can increase tourism incomes and can be  
potential seed source for local biodiversity restoration (Hopkins, 2011). On the Apuseni 
 Mountains grasslands in Romania is still practiced a management that involves 
manual labor, with horses-drawn carts and consumption of time. This type of management 
has created over time a higher diversity of plants (Gârda, 2010). The recent changes (access 
roads improvement, better livelihood etc.) will influence the grasslands maintenance manner. 
 Out of landowners’ initiative to save time associated to the livestock decrease, they 
will perform the fertilization with mineral fertilizers. Our paper’s objective was to evaluate 
the effects of mineral fertilisation upon the sward in order to recommend certain versions 
which have minor repercussions upon the plant diversity. 
 
MATERIALS AND METHODS 
 
 The experimental field is located in Gheţari, Gârda de Sus village, Alba County, 
Apuseni Mountains at 1130 m altitude. Experiments started in 2001, using the random blocks 
method with 4 variants in 5 replications (T1-unfertilized control, T2- 50N 25P 25 K, T3-100N 
50P 50K, T4-150N 75P 75K). The floristic studies have been performed according to Braun-
Blanquet method (Cristea et. all 2004). For floristic data we used PC-ORD Program which 
performs multivariate analysis of ecological data inserted in spread sheets (McCune et. all 
2002). Our emphasis was on nonparametric tools, graphical representation, randomization 
tests, and bootstrapped confidence intervals for analysis of community data. We have also 
used the MRPP (Multi –response Permutation Procedures), which is a nonparametric 
procedure for testing the null hypothesis (H0) between two or more groups of entities. The 
method assumes the statistic test T which describes the separation among the groups. The 
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more negative T, the stronger the separation.  There were used three levels of significance: 
p=0.05; 0.01; 0.001. The agreement statistic A describes within-group homogeneity, 
compared to the random expectation. We have also used Non-metric Multidimensional 
Scaling (NMS), which is an ordering method that is well suited to data that are non normal or 
are on arbitrary, discontinuous, or otherwise questionable scales. NMS is generally the best 
ordering method for community data. A Monte Carlo test of significance is included. 
   
 
RESULTS AND DISCUSSIONS 
 
 By applying the mineral fertilizers on Festuca rubra L.-Agrostis capillaris L. 
grassland it was produced a plant community ordering in 4 floristic groups specific to each 
treatment (Fig. 1). The control floristic groups differed distinctly significant (p< 0.01) from 
the groups of the other treatments (Tab. 1). Plants diversity from T2, T3 and T4 are the type 
of Agrostis capillaris-Trisetum flavescens, type of grassland that generally has a medium 
nitrofil (Gârda, 2010). Plants diversity of T2 is different from that of T3 and T4 (p <0.01).   
 
Fig. 1. Ordering of floristic composition depending on the mineral treatments (T-treatments, T1 
control, T2 - 50N25P 25K, T3 - 100N50P50K, T4 - 150N75P75K, R-replication). 
 
 Whether it is the same type of grassland in all treatments (T2, T3 and T4) in T2 we 
find an extensive variant-type of Agrostis capillaris- Trisetum flavescens. The plant 
community of T3 was very similar to that from T4, but this statement cannot be asserted 
because it did not show statistical insurance (T = 0.01, A = -0.0005, p = 0.467).  The species 
Arnica montana, Hieracium aurantiacum, Polygala vulgaris appear only after treatment 1. 
Other species appear with a large coverage on T1 andT2, like Briza media, Gymnadenia 
conopsea, Trifolium pratense, Plantago lanceolata. Some species prefer intensivisation and 
they have a greater presence in T3 and T4, for example: Alchemila vulgaris, Agrostis 
capillaris, Centaurea pseudophrigya, Festuca pratensis, Trisetum flavescens, Veronica 
chamaedrys and Leontodon autumnalis eg. The species with the highest coverage for all 
treatments were Agrostis capillaris, Alchemila vulgaris, Centaurea pseudophrigya, Festuca 
rubra, Trisetum flavescens etc; the lowest coverage was at the species: Arnica montana, 
Festuca pratensis, Gymnadenia scabiosa, Hieracium aurantiacum, Polygala vulgaris, 
Scabiosa columbaria (Fig.2). The most common species in all treatments were Agrostis 
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capillaris, Alchemila vulgaris, Centaurea pseudophrigya, Festuca rubra, Trisetum flavescens, 
and the less frequent were Arnica montana, Festuca pratensis, Hieracium aurantiacum, 
Polygala vulgaris, Scabiosa columbaria (Fig. 3).  
 
 
Fig. 2. Species abundance in treatments (Rankabund=Rank abundance of the species,   Logsum=Log 
base 10 of the species Sum) 
 
Fig. 3. Species frequency in treatments (Freq=Frequency of the species, Logsum= Log base 10 of the 
of the species Sum) 
 
 The control plant diversity was represented by 34 species, which are reduced, as the 
system was intensified, down to 24.25 species at the treatment with T4 (p<0.001, Tab.2). If 
the Shannon Index was taken into consideration, the same trend of decrease was noticed, with 
a single difference. In plant community of treatment with T2, the abundance was lower than 
the control and did not have significant differences (p>0.05) and for the other treatments, 
there were noticed statistical differences.(p < 0.01; p<0.001).  
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Tab. 1.  
The pairwise comparison with MRPP (T1, T2, T3, T4 - treatments, T – the t test, A – group 
homogeneity, p – the statistical significance) 
 
Treatment T A P 
T1 vs T2 -4.14305848 0.29085080 0.00585269 
T1 vs T3 -4.25395227 0.41111402 0.00590217 
T1 vs T4 -4.28359446 0.45873632 0.00581186 
T2 vs T3 -3.65821275 0.29739702 0.00758772 
T2 vs T4 -3.99902184 0.38020013 0.00624498 
T3 vs T4 0.01103128 -0.00054695 0.46777252 
 
 Tab. 2  
The effect of mineral fertilization upon the plant diversity (T-treatments) 
 
Biodiversity 
index 
Treatments 
T1 T2 T3 T4 
Species’ number 34 30,750 25000 24,25000 
Shannon Index 2,58 2,37
ns 
2,12
00 
1,86
000 
(T-treatment, 
0
 = p<0.05, 
00
 = p<0.01, 
000
=p<0.001,  
ns
 - insignificant) 
 
CONCLUSION 
 
 The changes on the Festuca rubra L. - Agrostis capillaris L. grassland type depends 
from the quantities of the fertilizers.  
 Plant diversity was reduced on the same time as the intensification system especially 
on treatments T3 and T4. 
 For future management actions that are meant to maintain the plant diversity in the 
Apuseni Mountains, we don’t recommend T3 -100N 50P 50K and T4-150N 75P 75K, just T2 - 
50N 25P 25 K performed only once of 2 years. 
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